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Geomorphologic Condition and
Shallow Aquifers

Shann Stringer

Center for Ecological
Sciences

Geomorphology
Fluvial geomorphology is
the study of the physics of
water, sediment, riparian
area, and floodplain
processes of watersheds
in relation to land forms
using analyses of
physical, chemical,
biological, and social data
to explain the historic
causes of problems being
experienced.

Gila River below Blue River, NM

What data do we have?
Approximately 100 stations
from across New Mexico
with stream channel,
riparian, and biological data
collected following EPA’s
Environmental Monitoring
and Assessment Program
(EMAP) protocols

Geomorphology and Hydrologic
Alteration
Other data that could be
used to help determine
channel and riparian
conditions for a hydrologic
vulnerability assessment…..
• Federal Agencies – USGS,
USFS, BLM
• State Agencies – OSE, ISC,
NMED, DG&F, SWCD’s
•NGO’s – TNC, Watershed
groups
•Private consultants doing
stream restoration work

Lower Pecos River, NM

Why should we care about
geomorphic condition?

Altering stream flow leads
to changes in the
geomorphologic, or stream,
condition

Rio Puerco near Cuba, NM

Why should we care about
geomorphic condition?
Very expensive engineering costs

Rio Puerco at HWY 60

Why should we care about
geomorphic condition?
Smaller or non-existent
Bosque’s
Loss of channel size
Loss of ecological
services such as flood
attenuation and
drought mitigation
Historic non-vegetated channel boundaries for 1918,
1962 and 1972
Rio Grande in the Los Lunas Habitat Restoration Area,
from Massong and Slaugh, 2002.

Why should we care about
geomorphic condition?
Loss of native riparian vegetation leads to
expensive management actions

Lower Pecos River near Carlsbad

Why should we care about
geomorphic condition?
Loss of aquatic habitat through erosion

Chicorica Creek near Raton, NM

Why should we care about
geomorphic condition?
Erosion causes siltation
and clogs aquatic
habitat
Can impact sport
fisheries and
revenues derived
from sportsman and
recreational users

Why should we care about
geomorphic condition?

Rio Felix, near Hagermann, NM

Why should we care about
geomorphic condition?
Economic loss to society

Rio Puerco near Cabezon in 1885 (photography
by E.A. Bass)

Rio Puerco near Cabezon in 1977 (photography
by H.E. Malde)

Photos courtesy of USGS

Why should we care about
geomorphic condition?

Rio Puerco before down cutting near San Luis,
NM, circa 1870

Rio Puerco after down cutting began 3 mi.
below San Luis, NM, circa 1940

Permanent loss of use of surface water
From Leopold on The Future of Reservoirs

Shallow Aquifers
• Critically important step - comparison of
stream-aquifer interactions as a function of
different streamflow conditions and aquifer
drawdown
• Need help in locating these data for New
Mexico in areas outside of the Middle Rio
Grande

Aquifers Drawdowns
Tucumcari Basin
151 – 175 ft decline in
water level since early
1930’s

From USGS

Aquifers Drawdowns
Lee County Basin
As much as 91 – 120
ft decline in water
level since early
1930’s

From USGS

Aquifers Drawdowns
Albuquerque Water
Basin
As much as 120 feet
decline in water level
since 19??

From USGS

Shallow Aquifers

USGS has good
data on water
levels for
certain areas
in New
Mexico

Hydrologic Vulnerability Assessment
This needs to be done in order to take next step of
prioritizing New Mexico’s water resource needs

Center for Ecological
Sciences

Shann Stringer

Sustainable Flows
• Environmental flow can be defined as “the water regime
provided within a river, wetland or coastal zone to
maintain ecosystems and their benefits where there are
competing water uses and where flows are regulated.”
(See; Dyson, M., Bergkamp, G., Scanlon, J. (Eds), 2003,
Flow - The Essentials of Environmental Flows. IUCN,
Gland, Switzerland and Cambridge, UK. xiv + 118 pp.)

Who benefits from
Ecohydrologic Assessments?
1. People of New Mexico – Users of water – All of us!
2. Policy Makers. Make scientifically defensible decisions.
3. Planners. Land use decisions based on water supply
and quality.

Who benefits from
Ecohydrologic Assessments?
4. State Agencies
¾Water rights administration and management
¾Baseline data for assessing Critical Management Areas (CMAs)
¾Assess connection between aquifers and surface water
¾Floodplain management
¾Siting landfills
¾UST and contamination site assessments
¾Water quality studies
¾New Water Sources.
¾Characterize saline and impaired aquifers for development potential
¾Drought Planning and Management. Identify aquifers and areas that
are actively recharged and/or that are sensitive to drought impact and
may require special management

Who benefits from
Ecohydrologic Assessments?
6. Water Users. Agricultural, Municipal, Industrial, and
Domestic water supply and quality.
8. Regional Issues. Improve understanding of the regional
hydrologic system to facilitate resolution of stakeholder
conflicts, border conflicts, and endangered species
issues.

